Smurf1 restricts the antiviral function mediated by USP25 through promoting its ubiquitination and degradation.
Protein ubiquitination and deubiquitination enzymes are widely involved in innate immune responses. The ubiquitin specific protease 25 (USP25), a deubiquitinating enzyme, has been demonstrated to play an important role in virus infection and immunity. However, how USP25 is degraded and regulated by E3 ubiquitin ligases remains poorly understood. Here, we identified Smad ubiquitin regulatory factor 1(Smurf1) as a first novel E3 ubiquitin ligase of USP25. Smurf1 overexpression decreases USP25 protein turnover, and the E3 ligase enzymatic activity of Smurf1 is required for USP25 degradation. Additionally, Smurf1-mediated degradation of USP25 is via promoting the K48-linkage polyubiquitination of USP25 in an ubiquitin proteasome dependent pathway. Importantly, USP25 overexpression restricts vesicular stomatitis virus (VSV) replication and the restriction of VSV replication by USP25 is enhanced in Smurf1 stable knock down cells. Therefore, our study firstly identified that Smurf1 negatively regulated the antiviral function mediated by USP25. Our findings revealed a previously unrecognized role of Smurf1 acting on USP25 and also their roles in the regulation of VSV replications.